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Fix 0 the ring

of nets in some Pra ext El p

a- e- 0 a mnf ad IF - Okay the residue Pld .
cha- CIF ) =p > 2

Fix f : Gox , s → Gla CIF ) absolutely irreducible ,
S a Auto

set of primes with p E S.

Recall that a Tayler- Wiles datum of town N > 1 is a tuple
( Q , Sou} veal consistory of a Butte set of

primes Q , Qrs -of
s.lt
.

H VE Q
TWI
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v= 1 welpN
TW 2 . e- (from has distinct tf- rational eigenvalues.

And are IF is a choice of eigenvalue .
Assume that f- ⇐ Eg with g a Hocks ergenekon in

Sa (M
, O) and Ring s Ps Blm ) Aer sons M 3.1 such that

Slim 3 ES and such that r is torsion free .

Wb define subgroups f. (Q ) s tf s fo (Q) s r as follows
• BC =P n Po v)
- P

, CQ) -- rn MC D
• no

,
is the hound of the map
ICQ) → max p -pour quotient of ICQ)MQ) -74,12K¥

So Po CQ) Ira ± See = Av
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take Kolinvariants under

three Cpn"Jfrnr
,
(pm,
I 124pm "EJ Gay ptm)
⇐ top# x 2dp%

→ son HpN"Do
'd

, apply Hoda 's idempotent
⇐ scrnrocptd

Fixing a tone character , wt ca then build a module over
A- 0GBP71 ± Of TD

such that nodding out by the augmentation ideal recovers
Soir PdpDod

IadWis : SC
ma ,

Tah . Cool invariants under

Al No
,

± so
, CupNz) 9 get Q1

→ S (Mo (Q) ) ma ,
localize at appropriate maximal ideals m.mg
of the Hse he algebras

± scrim

We use this to build a module our
Sno - 0812491 ⇐ 0 fly..→yep

such that nodding out by the augmentation ideal recovers
scrim



NB Obviously , Per any TW prime v, there is N >I sit
.

V = I need pv but v# 1 wed pm
So to pass from Zllpwz to 211pm"Z , ad in a limit to Up ,
we will need to keep charging the TV primes.
The construction will thus be highly norcanonical , unlike
Hoda theory which is completely canonical .
Recall ITS.mn = 0156

, Selects ] .

For a subset E C- S
, we also define

IT
"

= Tsim [SUBvee ]
Hoos Te

,
Se
,
those just polynomial vouches . But Ross unreal

Hooks algebras then act one spaces
of module- ferns

, homology, cohomology,
etc
. by letting Te , Se, Uv act by the operators with the same name

.

In particular we let TlsG ) and TIE CM be the images of
qs,ur ad ITEM" , resp , in

Endo H'CBO)

By our assumption f E Eg , ye Sir, O) , we obtain a maximal
ideal m of TlsCr) which we can also think of as a maximal ideal
m of Tls'm in the support of H

' (M
,
O)
.

We thou consider ITSG)mm H'G. Ome H'CY , Om Po Ye YIN

Vs proved in lecture 3 that
H " LD IFI m -

- O if i¥1
and as a consequence

that H
' (P

. Ome H'CY,⑦m is tarsia free
.



⇒ Ht ( Y
,
D) me Henoch , KY, Hm ,

O)
as Tls' WN-nodules out transpose identifies TlsCr )m with the image
of Tsm" in Endo H.LY, O) m

Rwd Homology is more natural than cohomology A- Tayler-Wiles
patching as we wish to have a nap

for level Pg te leur r that
is taking convooats by Aq . (Although one can often use cohomology
by using a trace mop .)

Recall that we has a fixed TW data CQ, soBuea ) .
We can pull back m spawn to a maximal ideal of ITSUQWV
and we agar denote it by m

.

For each VE Q ,

X
'
- Tu Xt vs c- Tlswv EX]

is = (X- ou ) CX- pv ) wat m
,
which is also the Heche

polynomial of g wed To -
e

. g- E SIM, IF)
By the theory of old Peons

, we
know there is g-

' ESCBCG ) , IF)
that has the sans Te, Se - org nudum as g- Per lot SuQ and such
that the

g - avg
Thug choosing any lift Guo 0 of ou and defining

Ma - CM , {Uv- uea ) c- ITS uQuinn
Q

is a maximal ideal and both m s TING Wu oof
ma s IT

Q' ""
we n the supports of



HMY. CQ ) , O ) and His lYdQ) , O)
and we again how the duality between these spaces after
localizing at either M or ma .

Neto also that since IT
so (recoil ) od IT CECH

are Quite Zp -alys ,
Tl" ( Po (QD m is a complete local North ri

out the localization of FINE CQD at m s qsuQC¥CQH
is thus a complete semi local song ,

and hence a product of
its local rings

of which
ITEQCre CQD ma

is one
.

In particular, H
,
( Yo CQ ) ,O)ma is a direct sunned

of Hs ( Yo (Q1 , Om .

Simler statements all hold with BlQ) replaced by Pq .
Propyl The natural mop Hi (Yo CQI , ⑦ → H . ( Y , O) induces an

isomorphism
µ, ( y. (Q ) , D) ⇐ H H

,
⑦
m

op Tl
" ""

-nodules
.

ma
'H

Ve will prove
this next time , following Khoo - Thome

.



Hns 's one way to think about it :
say we just work with collections of orgulous (usted of traded.
If an esgmfeonf is new of love Blu ) at V. then its Gatos repp,
at v has sentsimplification x.④X, with X, XI

'
e Epe the padre

cyd chen
.
Horo if Ee is meow food at v ad v=1 welp,

e- , tidal does not has distinct eigenvalues .
Thus localization at m kills all fun that are new at any veQ.
The resulting Q-dy Am in BlQ) look like 2 copies of the
level M- fans

,
and forcing UF ou cuts out 1 copy , again

using
that the eigenvalues we disturb.

The above argument uses Cher 0 info
,
which is insufficient in

"
tve defect " cases G.g. our imaginary quadratic AddsI.
Khoo and Thorne 's proof works purely on- IF and is applicable
in these more goin

at settings.


